p53 target gene AEN is a nuclear exonuclease required for p53-dependent apoptosis.
DNA degradation is one of the biochemical hallmarks detected in apoptotic cells, and several nucleases have been reported to function cooperatively in this process. It has also been suggested that different sets of nucleases are activated by different stimuli, and induce distinct patterns of DNA degradation. Here we report that apoptosis-enhancing nuclease (AEN) is a novel direct target gene of p53. AEN is induced by p53 with various DNA damage, and its expression is regulated by the phosphorylation status of p53. We demonstrate that AEN is a typical exonuclease with conserved exonuclease domains Exo I-III, and it targets both single- and double-stranded DNA and RNA. AEN induces apoptosis by itself, and the conserved domains are essential for both AEN nuclease activity and its apoptosis-inducing ability. AEN possesses nuclear and nucleolar localization signals, and it translocates from the nucleolus to nucleoplasm upon apoptosis induction. We also show the dislocation of nucleophosmin in conjunction with the translocation of AEN to the nucleoplasm, indicating the ability of AEN in nucleolus disruption. In addition, AEN is shown to be required for efficient DNA fragmentation in p53-dependent apoptosis. These results suggest that AEN is an important downstream mediator of p53 in apoptosis induction.